INTRODUCTION
Across the globe, cardiovascular disease is responsible for high morbidity and mortality. By 2020, coronary heart disease will become the most common cause of death in India and worldwide. [1] The gold standard
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How to cite this article: Rani as documenting the types of medicines administered (anticoagulants), maintaining adequate compression at the access site, monitoring access site, providing patient education, and ensuring high-quality patient care. This will ultimately help in improving the patient safety and care. [4] [5] [6] METHODS A cross-sectional observational design was used to assess the complications of cardiac catheterization and to identify the risk factors associated with complications among patients undergoing coronary angiogram (CAG). The study was conducted in Coronary Critical Care Unit, Cardiology Wards, Cath Lab and Postcath Recovery Room of a Tertiary Care Centre of South India under Ministry of Health and Family Welfare and an institution of national importance. The study included 250 patients who underwent elective diagnostic or interventional cardiac catheterization and fulfilled inclusion criteria. Sample size was estimated with an expected percentage of patients developing complications as 20% [7] at 5% level of significance and 5% absolute precision. Inclusion criteria were age above 18 years and patients undergoing cardiac catheterization. Exclusion criteria included patients with a history of coagulation and bleeding diseases, impaired skin integrity at the access site, recent history of cardiac catheterization (within a month). The convenience sampling technique was used to select the study sample. Data were collected using participant data sheet for 6 months period (between August 2013 and January 2014). It included items about nonmodifiable risk factors and modifiable risk factors. Checklist was used to assess the complications of cardiac catheterization and also from the written records. Case sheet was used to countercheck the complication and its further management of complication during hospitalization. It included bleeding/hematoma formation, peripheral arterial occlusion, cardiac perforation, allergic reaction, vasovagal reaction, arteriovenous fistula formation, cardiac tamponade, and peri-procedural myocardial infarction (MI). Some of the late complications such as retroperitoneal hematoma, pseudoaneurysm also observed at the time of discharge of the patient from hospital; however, follow-up of this complications was not done.
The clinical data proforma and checklist were developed by the investigator based on the review of the literature. The devised checklist was evaluated by experts from the field of cardiology and nursing. Reliability of the checklist was established through interobserver reliability. The observations on complications and its risk factor for 20 subjects were observed by the investigator and clinical expert. Pearson correlation was established (r = 0.8).
Ethical Committee permission was obtained from the Institutional Review Board (Number JIP/IEC/ SC/2/335/2013). A written informed consent was taken from all participants. The data regarding risk factors and associated complications was collected through participant data sheet, checklist, and written records. Data were collected from the patients until their discharge after cardiac catheterization. The data analysis was performed using both descriptive and inferential statistics. The distribution of data was expressed as frequencies and percentages. Chi-square test was used to find the association between the risk factors and complications. Data analysis was performed in IBM-SPSS version 19. All statistical analysis was carried at 5% level of significance.
RESULTS
Out of 250 patients who underwent cardiac catheterization for coronary artery disease, 32.8% of the patients were in the age group of 50-59 years, followed by 28.0% of the patients in the age group of 60-69 years. Mean age of the participants was 52 ± 7 years. Majority of the study participants were males (87.6%) [ Table 1 ].
In case of modifiable risk factors, 4% had body mass index (BMI) (kg/m 2 ) >30, 12.8% had stage 2 hypertension, and 39.6% had diabetes. The low-density lipoprotein level was elevated in 9.6% of the patients, 8% had elevated total cholesterol levels, and low levels of high-density lipoprotein levels were noted in 76.4% of the patients. Regarding the smoking status, 15.6% were current smokers and 20.8% ever smokers. 93.6% had acute coronary syndrome, 79.2% had prior percutaneous coronary intervention (PCI), 0.2% had prior coronary artery bypass graft, 55.6% had prior MI, 0.4% had prior stroke, 23.2% had normal coronary vessels, 44.4% had single vessel disease, 6.8% of them had triple vessel disease, and 98% of the patients had left ventricular ejection fraction within 30-50%. In majority of the patients (96.4%) prior thrombolysis was not done, 10.4% of the patients had femoral vascular access, all patients received heparin >2000 U, use of mechanical/manual compression was found to be <1 h (femoral access) in 99.2% of the patients [ Table 1 ]. Seventeen (6.8%) participants had developed complications. Out of these, 11 (4.4%) had hematoma, 3 (1.2%) had vasovagal reactions, and 3 (1.2%) had periprocedural MI [ Figure 1 ]. No other complications such as retroperitoneal hematoma, arteriovenous fistula, pseudoaneurysm, peripheral arterial occlusion, cardiac tamponade, cardiac perforation, or allergic reaction were reported among the patients who underwent cardiac Table 4 ].
Majority of the complications were reported in patients who had femoral access site for undergoing cardiac catheterization. It was found to be statistically significant (P < 0.05). History of thrombolysis and external compression <1 h was not found to be related with the development of hematoma. Age was not associated with complications [ Table 5 ].
DISCUSSION
This study was intended to identify the complications and its risk factors following CAG. Common complications reported in this study were hematoma, vasovagal reactions, and periprocedural MI. History of current smoking was identified as risk factor for complications P < 0.05. The risk of complications was higher in PCI patients, (OR 6.21 [1.96-19 .68] at 95% CI) and who had femoral access site (P < 0.05).
Although studies show that elderly patients have a higher risk for getting CAG complications, the same was not reported in this study as the age factor was not associated with complications. [8] 7.2% of young patients (30-39 years) also came for PCI, who were either diagnosed as having MI or unstable angina. Majority of the patients who underwent cardiac catheterization were males (87.6%) than females (12.4%), hence the complication rate was also higher among them. In a study conducted by Rao SV [9] to determine the risk factors of groin complications after coronary intervention procedure, they found that the risk factors of vascular complications were females (P < 0.0001) and patients who are old (P < 0.0001). However, in this study, 2.3% of the patients >60 years developed hematoma formation, but it was not found to be statistically significant.
Increased BMI, high blood pressure, diabetes mellitus, and elevated cholesterol levels were not found to be significant with respect to complications in the current study; however, studies support the effect of these factors in complications. [7, 10, 11] Smoking status was found to significant. Patients with history of current smoking (15.6%.) and with history of ever smoking (20.8%) developed complications and was found to be significant in this study, the same has been supported in other studies also. [12, 13] In this study, 6.8% of them had complications. Out of these, 4.4% had hematoma, 1.2% had vasovagal reactions, and 1.2% had periprocedural MI. In a similar study by Alconero Camarero et al. in 153 patients who were subjected to primary angioplasty complications appeared in 39% of the patients (hematoma 28%). [14] Complications of femoral access following coronary angiography or PCI have been studied extensively. Hematoma formation at the femoral access site was reported in nearly 21% of CAG studies and in nearly 40% of PCIs, respectively. [15] In this study, 15.4% of patients had femoral access which was found to be statistically significant(P < 0.05). Majority of the complications were reported in patients who had femoral access site for undergoing cardiac catheterization. It was found to be statistically significant (P < 0.05). However, the catheter size and operators experience also influence the complications, but in this study, the uniform catheter size, i.e., 5F, 6Fcatheter were used for radial approach in diagnostic and therapeutic CAGs, respectively. 6F catheter was used for femoral approach in diagnostic and therapeutic CAGs.
The chance of getting complications is 2 times more in PCI patients than in patients who underwent CAG. OR calculated as 6.21 (1.96-19.68 ). These findings are similar to those conducted by Berry et al. [15] in which he compared femoral site bleeding following diagnostic angiography to coronary interventional procedures. However, this study did not assess the long-term complication following CAG. 
CONCLUSION
Even though improved patient outcome is seen with CAG, it is not totally free from risk. Newer strategies have managed to reduce the risks considerably. It was found that patients who had a history of smoking was significant. The study also suggested that compared with CAG patients, the risk of complications was higher in PTCA and patient with femoral access site, hence these patients to be monitored well during, and after the procedure for early recognition of complications.
